SUPPLEMENTARY METHODS

Materials
1,6,7,12-Tetra(4-tert-butylphenoxy)perylene-3,4:9,10-tetracarboxylic acid bisanhydride used as precursor of PBI 2 was synthesized according to literature. [2] Perylene bisimide (PBI)
1 was synthesized according to our previously reported procedure. [3] PBI 2 is a new compound, and its synthesis is described in next Section. [4] Multiplicities for proton signals are abbreviated as s, t, and m for singlet, triplet, and multiplet, respectively.
UV-vis spectroscopy. UV-vis absorption spectra were recorded in spectroscopic grade organic solvents (Uvasol ® ) dichloromethane and tetrahydrofuran as well as in millipore water (Merck) by using a Perkin Elmer Lambda 40P spectrophotometer. The spectra were measured in quartz glass cuvettes under ambient conditions and the extinction coefficients  were calculated from Lambert-Beer's law. LCSTs in water were determined by recording the transmission at 800 nm in 10 mm quartz cuvettes using heating rate of 0.1 °C/min. where OD is the optical density of the solution at the excitation wavelength and n is the refractive index. The optical density of the solution for the calculation of quantum yields was less than 0.1 at the excitation wavelength. N,N'-Bis (2,6-diisopropylphenyl) -1,6,7,12- tetraphenoxyperylene-3,4:9,10 -tetracarboxylic acid bisimide (Φ r = 0.96) in chloroform was used as reference. [7] Fluorescence lifetimes were measured on a PTI Laser Strobe fluorescence lifetime spectrometer equipped with a PTI GL-3300 nitrogen laser using a dye laser PTI GL302 as an excitation source and stroboscopic detection. The instrument response function was collected by scattering the exciting light of aqueous colloid silica (LUDOX). Fluorescence decay curves were analyzed by least-squares interactive convolution method. The quality of the fits was estimated from the goodness-of-fit parameter (χ 2 ), the residuals, and the autocorrelation function of the residuals.
Transmission electron microscopy (TEM) measurements were performed on a Siemens
Elmiskop 101 electron microscope operating at an acceleration voltage of 80 kV. For the observation of aggregates, a drop of sample suspension was placed on 300-mesh formvar copper grids coated with carbon. About 2 min after the deposition, the grid was tapped with filter paper to remove surface water. Staining was performed by addition of a drop of aqueous uranyl acetate solution (0.5%) onto the copper grid. After 2 min, the surface water on the grid was removed by tapping with filter paper.
The samples for cryo-TEM were prepared at room temperature by placing a droplet ( 
Atomic force microscope (AFM).
AFM measurements were performed under ambient conditions using a Bruker AXS Multimode Nanoscope IV system operating in tapping mode in air. Silica cantilevers (OMCL-AC160TS) with a resonance frequency of ~300 kHz were used. The samples in aqueous solutions were spin-coated onto Mica under 7000 rpm. were mixed with imidazole (1 g) and the mixture was stirred at 100 °C for 7 h under argon.
After bein cooled down to room temperature, the mixture was dissolved in dichloromethane and extracted with 2N HCl (3x) and with aqueous NaHCO 3 and dried over MgSO 4 . After remove of the solvent the crude product was purified by silica gel column chromatography (dichloromethane/methanol = 97/3 as eluent) to obtain 48 mg (22 μmol, 79%) of PBI 2 as a red solid. 
